Expression of fluorescent reporter protein in equine embryos produced through intracytoplasmic sperm injection mediated gene transfer (ICSI-MGT).
Sperm mediated gene transfer (SMGT) has been reported to be a powerful tool for producing transgenic livestock with applications in biomedicine and agriculture. To date, two studies have reported the production of transgenic equine embryo with, however, low efficiency in blastocyst production and transgene expression. The aim of the present study was to develop a method which allowed the efficient production of transgene-expressing embryos of the equine species through SMGT. To overcome problems due to in vitro fertilization (IVF) in horses, the ICSI procedure was associated with SMGT. The uptake of exogenous DNA in equine spermatozoa was assessed using a spectrophotometric approach and its internalisation using real time PCR and confocal laser scanning microscopy (CLSM). Embryos obtained from the ICSI-MGT procedure were analysed for the expression of eGFP and then for the transmission of the transgene. Our results suggested that the maximal uptake of exogenous DNA in equine spermatozoa occurs from 30 to 60min of co-incubation. Furthermore, real time PCR analysis suggested that the internalisation of exogenous DNA in the highest quality spermatozoa was slightly greater than in those having the poorest quality parameters. Confocal laser scanning microscopy analysis confirmed that exogenous DNA is internalised by membrane intact spermatozoa. In this study, 22 embryos were produced, 8 of which reached the 8-cell stage or greater. Our data confirmed the transmission of the transgene in 86.3% of the cleaved embryos and the expression of the transgene in 25% of the embryos. These data allowed us to affirm that this method is highly efficient in producing equine embryos which are able to express high levels of the exogenous protein.